Estradiol induces and hyperglycosylates the receptor for ovine gonadotropin-releasing hormone.
The crucial first link between GnRH and its pleiotropic stimulation of the reproductive system is its receptor (GnRHRec). In mammals, 17beta-estradiol is a major regulator of GnRH action, and part of its regulation occurs at the level of the GnRHRec. In ovine pituitary cultures, estradiol simultaneously increases GnRHRec and GnRH-stimulated LH secretion (the LH response), but after 6-15 h the effect of estradiol becomes paradoxical, and the LH response rapidly decreases to control levels (by 24 h), whereas GnRHRec remains elevated. A preliminary study used photoaffinity labeling of the GnRHRec to show that estradiol can induce 38- and 43-kDa GnRHRec. The photoaffinity technique has been used here to 1) further investigate estradiol-mediated induction of GnRHRec, 2) define the nature of the different sized GnRHRecs, and 3) determine whether the larger size is related to degradation of the LH response. The effect of estradiol is compared with that of inhibin, which only induces the 38-kDa GnRHRec and always increases the LH response to GnRH treatment. Receptors for GnRH in ovine pituitary cultures were photoaffinity labeled with [125I](azidobenzoyl-D-Lys6-des-Gly10)-GnRH-N-ethylamide and analyzed by SDS-PAGE. Treatment with estradiol or inhibin for 6-24 h induced a 38-kDa GnRHRec only. Further treatment with estradiol (>24 h), but not inhibin, shifted the apparent Mr of the GnRHRec to 43 kDa. Phosphatase treatment did not reverse this apparent Mr change. Analysis of receptor glycosylation using N-glycosidase F or tunicamycin showed that the 43-kDa GnRHRec was a hyperglycosylated form of the 38-kDa GnRHRec. The 38-kDa GnRHRec, in turn, was a glycosylated form of the 29-kDa GnRHRec. The studies presented here define several glycosylated intermediates of the ovine GnRHRec that are induced by estradiol and/or inhibin. The function of estrogen-mediated hyperglycosylation is unclear, but kinetic studies dissociate it from degeneration of the LH response to GnRH.